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filter will prevent the blanket from washing through. The blanket may require
riprapping for protection from high velocity in the pond or wave action if the
pond is drawn down.

At the Svirstroy Dam, previously mentioned, in order to obviate the possi-
bility of leakage at the junction of the upstream apron and the dam, due to
possible cracks caused by unequal settlement, the junction was composed of
flexible asphalt concrete on top of which was placed a layer of pure asphalt
covered by earth fill. The junctions between the apron and the cutoff walls
as well as the contraction joints in the apron were similarly treated.

In the dam shown in Fig. 15, a filter drain and blanket would have been
advisable above the junction of the upstream apron and the dam, as indicated
in Fig. 13, had the designers feared the possibility of a crack in the apron occur-
ring at that place.

21. Cutoffs for Dams on Earth. Art. 19 discusses the general arrangement
of cutoffs. Obviously, wherever practicable, the cutoff should be carried to
impervious materials. The cutoff may consist of a concrete diaphragm, inter-
locking-steel sheet piling or tongue and grooved-wood sheet piling.

The only condition in which a concrete cutoff should be used is where imper-
vious materials can be reached and where boulders prevent the use of sheet
piling. Where sheeting is used, the sides of a concrete cutoff trench are dis-
turbed and may allow ready seepage. This reduces the efficiency of such a cut-
off unless carried to impervious material. Also, an upstream apron of sufficient
length to be as effective as a concrete cutoff going only part way to impervious
material usually proves more economical. The width of the concrete cutoff
may be as small as excavation will permit. It needs no reinforcement except if
tied into the dam to assist in prevention of sliding.

Steel sheet piling has been gaining favor recently for dams on earth. Where
the driving is easy, the depth is not great, and particularly where jetting is
feasible, light shallow arch piles may be used. At the Fort Peck Dam piles of
this type of 23 and 28 Ib were driven 150 ft with the aid of jets.9 The lighter
type was used under similar conditions and equal depth at the Kingsley Dam
in Nebraska. However, where driving is extremely hard, heavier deep channel
sections must be used.

Where boulders are present in the soil, it is sometimes extremely difficult to
drive even the heaviest sections without curling the ends of the piling. Because
of the liability of piles to curl, extreme care should be taken with the driving.
Light driving will be more effective in cracking, moving, or otherwise passing
a boulder than heavy driving. Where doubt exists, piles should be pulled at
intervals for examination. Cased borings, provided with alignment devices,
have been used to determine if the piles are out of line.

Wood sheet piling can be used only for shallow depths, under the most
favorable conditions, and by experienced men.

Chemical grouting is the only method now known for impregnating earth to

9 "Deep Sheet Pile Cutoff Wall for Fort Peck Dam," Eng. News-Record, January 10
1935, p. 35.